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FIG.I 



(2) 1 1 - 5 0 6 2 0 6 

^m^-r^xmr^-DX. zzx\ mx^'!7 h)immf)m§^mi^^n^b. 

(b) ^x^^ hJummziDn^fi^m^^-t^^^m^^xm-^>-:^)v^mMb 
^xm-. 

(c) m^m-^nrzWc^^^^^mz^mL. ^t.^'^ h)im^^^oi!iM^ 
<D-^^M^mtrzi,mm-r^xm 

(d) 9t^miz^m-^nrzmyt<D^m^. ^in^^^^m^^xmtb'tLxm 

(e) m^^m^z^M^nrcmmmz. ^^m^y'ji^mm-r^^itiz^y). 
m^mmmm^^m-r^m ^ t# ^ xUo 

2. xm (c) 7&^\ ^7.^^h)imm.^^mi^(D^m^m^mzmbn^miU. 
^^^^tm^y ^ )i^-^^\z. mm^^-^ntztkM^^mrxu^^^b 
. ^zx\ mm^(D^mK mt^^^'^mmtw^&^izmm-r^. m^miizm 

3. mu%^y^)v^~^^(Dmm^^m^. 'r=^^v')v!7 7sm^^m^^x 
t#bns, m^m2\zum(D:^m. 

5. Mt2iii^co^ai§57&^, tvyim (Pbse) ^m^^^^^-r^, if5ic^4{iis 

6. ^wmm-^yy°)v^(DisL^mm':&^s^mm^^di:'^-t^iimxh'DX. u^to 



(3) 1 - 5 0 6 2 0 6 

(c) mmm-^ntzm^'^Mtb^xu; 

(e) xn (d) lCTt#e>n-5M^^(^S!]^*™$-ti:T, ^6^^^^^^^ 
7. HulBX^^ hJUm^*^\ -&t)1tT, *^]1100nin~5000nin(DtgfflOjt^?r^^-r 

9. Hii5Sjfii4'W^^tfft))&^\ mm (BUN) , liiK, fc*u;i/t:*>, 43 

1 1. BflSBMg^n/j:t.^:!ftl*)t(Dmlf23t^*»J6^bTail^-r^XS*$?>(3'a 
12. mlfSMs$nfcj:V^:!^*r»?l!l^lC*5l^Tt#bnSii^^fflbT, Xg (b 

) \zi5i.^xmm^nrzm$^KMyt(D^m^M.mh^. m^i^mi n^B^oumo 



(4) 1 1 - 5 0 6 2 0 6 

(b) mv->y)i^^i^ti!,mt^^M^^mib. 'tLxmm^=^\i-Ammz 

(c) m\i-Am^\zum^ti^mm^mrj:y^)V9-^mx$>ox. z:ix 

(g) M^aiiss^, mmmo^^m^^^-r^i^^i-Mzmm-r^rzib^^o 

Mo 

6<)i3i5^ffl$n^-a.-h^;i/7^;u^5'-$:{i^^. m^mi e\ztm(Dmmo 

19. BiitB^2 7^;U^-^^{3<i04i;§MfB?^S*^\ S^^I^^&fflV^T^^& 



(5) 1 1 -50 6 2 0 6 

2 2. mmm&m^^*^^ ^Lvy\m (Pbse) ^iugg^s^-r^, s^si etc 

o 

2 4. HiilB7^;i/^-¥^5{)^'2Xf— >^7^;l/5'-*ii;^, ^2Xx-v7^;i/ 
2 5. HijgB2Xx-v7^;i/i5'-^^C^HUlBm2X7^->^75^\ h y )]^y 4 



(6) 4*S¥ 1 1 -5 0 6 2 0 6 

2 8. mmm^oi^iiim^. tvy\m (Pbse) ^mss^^^-r^, ^^^23 

2 9. mUy^)V^-^WitiK ^1300~1360niii(D$ga(Di^S(D^lX^^ h^iP^^ 

1670~1690niBOl5H(DiSS(D^ 2 7.^^:7 V)V^^mM^^<D'>t^< t% 1 
<&®-r^H^lh$n'5m2-fe^>'3 yt. *«Jl930~1950nni(Di6H(DiSfi(7)^3X 

H;w5i-wm^s*o^/j:< i 1 (Di&^^mr^ o \zmwc-^ri^m 3 -t ^ v 

(c) m\i-2^mmzmm^n^M9x^i-^mr$>-DX. c:ix\ mmm^f 
^miRmzwML. zzx\ mm^o)^^^^. m^^<^mmtwmmznmt^ 



(7) 1 1 -5 0 6 2 0 6 

3 1. muumm\^^T\^^ii^^ ±u>im (Pbse) mm^mmju^^n^r 

-S, if 3 0 (ClE^OgSo 



(8) 1 1 - 5 0 6 2 0 6 

fS5i-^fftl©#Ml^&<)^7t7t^ (spectrophotometric) ^^-t^f) fC^Jtt^jiffl^&Mill 
To 

sfcMSLVio $btc. ik^nuxf-u-jmrnoym^iz^o. mmmmm\zm 
mt^x<Dmm^rz\ti^mzmr^m^timmmibn. ^vx\i^))v\d>^^ 

ZS7 )ln—)l(D^oUm(Dsin.^^m^^<^ (organic blood analyte) (DM^it 

m^(Dmm\zmLxm^rh^o 

^^^mikmzii\^^xf)\ ^rz},tj:K)mm(D':^^^^u.m:^m(Dmm\z.i:^f)^m^ 
•fn-/)^x^m-^n^. mz. t^*(^jfiiii^-^u>^;^^Ji, ^^m(Drzsb\z5k 

m-*)->y)l^^ktWLK) m^U. ^^(DWm\Z^'0) , ^LX^Jlny^-^- ( 
glucometer) (^)Vu-xmm^mt^6^^^) *;t«]tfe^jE;^fe^fflV^T^;i/ 

3-7.u^)i^mtszt^mmmB^ (diabetic) \z^i^-r^o zo^otmB 
mjiiisimumt. mmmmm^zm^to/v^'Kit^^ut^^i:. ^tvx. mz 

tiib(D%m\t. mmmm^iz^^'e-^--:ra±x(Di&^^mtm^. 
fi£oT. !k^^m<^mm (mz. mmmm^\z^^ikm'Ezi^-\zmvx) ^ 



(9) itS^sp 1 1 -5 0 6 2 0 6 

#n (near-IR, TtitD^ TNIRj ) m\Z'Di.^X(DUm:ljm(Dm^^m^. - 

io^umm^mmb. z.z.xj,t. ^w^m^^ 2si.±.(Dmu^ny\'<Dmm^m 

(c43lt'5 2^(Dt!-^ (^1440*3<fct;i935nni{I:iC^) X(Dm%^^^&=}\zm 

U6^\ziin^yi^\z^^myt<Di&mmmx$>on^mm^^^mn^rMzn 

Mmmz. *ai^fP^5,267,152^ (Yangb) ^^ttSttxAWX, ioXlSH 
IRTKMt!-^ (^^J^ti. TTK^ii-^^ >H':7 (water transmission window) 

mmLxikmm^^m^t^ijmmimt^o iiM\zmm-^nrzm^. mmmh^ 



(10) ^^W- 1 1 - 5 0 6 2 0 6 

^J^lS, Mm^nf^S,24Z,mn (Richardson^) TKtt^Sr^^lff LTlil^ 

m\^^rcu^^miAmmf$.^^^m-r^:^^mimr^. zoijmt. 200 

nTtX^^ h;Ux-^(D-fe^;^>h$fflmL, (perforinance in 

dicator) ^^mt^rztb<D'r=^)^h^J y^X7)l::f^)XA<Dmm'^W0o 

^ll^ff^5,252,829^ (Nygaarde>) mn^MMMi^Wl (infrared atten 
uation measuring technique) ^m^^^^)[^^-^>-:^)\/fp<DmMm^^M^t^ 

m^mmm. ^rzitXxnm^yhU-^^^ (artifical neural network lea 
rning) ^^fflV^Ti^^^tDfig^CDX'^^ h;KD^#&^^-r§fcJ6{3> 

t^-DXnt>tl^. t^oT. Nygaarde>fi, =t 0iESSMJ^^t#SfcJ6(3, ^^1- 

^ffl^i^^4,306,i52^ (Ross^) ®o;^c-t^->y;u^^c(iffi(D;^ST(S5i' 

izr^^oizmm-^nrzyt^mmi^^m^^mm-r^o z.(Dmmit, m<D^> 
'y)Vf$.j^(D^mmr.iiyt^^mx(D^^miy^i-)i^. i^^xsi^^to/^y 
o>\^m\zMLxmn^nrc^^x(Dm(Diy!/i-)immL. -a^^x. mtm 

±.td.u^i5^zSi';u7.^m^xn<bnrz^n<Di^mit. nv^^'y^yY ( 



(11) 1 -5 0 6 2 0 6 

(Dmrn^^Mr^um^mmir^ zt\z^o. '^mt^m6fm\zm^±$^>j^^i^i^ 
\zmmts:itxh^. :^yjmt. ^y^ji^iz^tEt^m^ (Df^^m(DmT^<D 
mmi^. ^m<^mm(DmM^^m. u<bmzm^(D^y:^)i^6^^^zsmm^m 

xm: (3) 7.^^h)vmz^n-^nrzmyt^^tti-r^xm; (4) $mm<D 
m&mmzi5^f^i^mizx. hjimzu^^ nrcmyto^^^^wi^-r^ 
xm;ii^n (5) M«^tB§i^-ttT, ^^^(Dm&^mm-r^m^m^xm 

o 

^^h)iT--:^^^^hx. j^^mzmum^n^i^m^mmn^o 



(12) <^^^ 1 1 - 5 0 6 2 0 6 

X. zzx\ m^mt. j^m<DmmtM^^nm^^^t^ ; (2) m^^nrz 
t\tz.im%^%^iM\ (3) 7.^ov)\/m\z^^^^rzim%^%^^\-^^T^ 



- 1?- 



(13) 1 -5 0 6 2 0 6 

t^, mmf^ Taj , fanj . io^U Tthej \tm^<Dmk^^ts:itf)^mM^n^ 

\z^m-^n^^t^^<Dmm\zrji-^n^ : 

->^>i^fe^^03iffl^Vi^o ^JA(i, Browne)(1990)Anal.Chein.62:84-101$r#S?. 

bT. 7-Ux^^, mi*3<:fcacm2(D^§l|!c, *5J:r>'xvi5';i'*fcM^&5ji 

^m^^it^&jmm\zm%-:^nh'/u-t7.^\,^^. mz. ^^^h^jy^T^ij^ 
^m^mi^mmt. mmt.s:v'-^±y hi)^i^(D^^(D^m^wihtrctb\z 



(M) l^gspi 1 - 5 0 6 2 0 6 

-So 

'jv:f-;uir«y h^c^3^^^^5^^^(o^f^^^-r> (PC) 
ir^cD-fe>y ^i(Z)PC75^:tu v:^;^^l^^^■r-<Ttc*5^.iT#^Er^^a<!:^ 

<i;CD^icS:^J#b/ci:Vick^tc:M^bn§o mX\t. Jolliffe, L.T.. Principal 
Component Analysis, Sprinter-Verlag, New York(1986) ^#M(D;i<i:o ckOf¥ 



(15) 



1 1 - 5 0 6 2 0 6 



r4^rp1^.^(inid-infrared)j S/ili r^^F^^ I Rj ^3501nni~^^6000nin 



(16) 1 1 - 5 0 6 2 0 6 

mmzit^xm^mm m^i^. ssa.^^m^(Dmmz)5\,^x) \zi5\^^T'to)^o 

%^m(Dm^<D^mz^\^^xm^-^n^o mfm^\zn\^x. ^^ismt. Mm<D 
mmx^^mmm^^^-r^rMzm^^n%^m^(D±y h^m^tctbiz. & 

) , ^Tzitj&m^vmm^'b^m^^mm (-f^izzm-^sooomiztDTz^) izt^i-j 
^m&(D^^<'Df}^<Dmti.^immmi^^m^t^xmx$>'DX. zzx^mmt 
x^^ h;i'M^^^«^-r^. xm. (2) m^-^ntzx^i; hjimi^^^ts^^n 
^^m^x-^>y)v^mML. Mt.m^rirzx^^ hm^z^^^ ntzt^^^^n 
^xm. (3) h)vmzmM^nrzm^(D^m^. ii^^n^cx^^h 
}imm(D^n^n\z^^n^i-DU±(D^mxi\^mLf}^'Dm^-r^xm> i^^zs 
(4) ^n^*n(oaij^^ffip$-&, ^^^mmmcof^rm^n^xmo 
z.(Di3m^m^^xn^nrzx^!7 h)imm\t. ^"^m^mom^-ttD'^izm^ 
jEmr^^mmmimzmLm^o mx\^. ^mmmmm m^\it. mm 
/jN-^ (PLs) ^tff, ^fzit^f&^m (PGR) ^tff) f)mm&i}^mx(Dn 
^^(Di^^m^^^^mm^^zsmmzmm^'n^rzibizmm-^nn^o pl s 

t^WM. M^^t. Geladi e)(1986)Analytica Chimica Acta 185: l-17{Cieic$n 
Tl^^o PCR^m(DBWHzmVX. Jolliffe, L.T., Principal Component An 
alysii. Sprinter-Verlag, New York(1986)7&^##,h$nfl=§. 



(17) !t#«¥l 1 -5 0 6 2 0 6 

, ^2(D^^«1430~1450nni^fc{il930~1959nni(DlSai^T^O. io^ZS^3<D 

$g:&^-r. ffiiit?^j:vi±fiic5^ (PC) m^<Dmmm\z^Ki^\^-^u^yh^<Dm^ 
h\zidi^x^^-t^\it/v^o)mt^^^iyr^^^^o\zm^^n^o 
^nn. {Lk^(D^mt^^mzmmbn^^^iz)3ii^^^^(Di^Mmt(Dmyj 



(18) 1 - 5 0 6 2 0 6 

>y°)i-7hvy^x m^ii. ^i^mm) ^(D^m^mmizmm^'&^^y'jv^ 

m^^tifc'i^mzioif^m^^m) ^^tr r^sij-fe«yhj t. f^2(Dm^±y 
ts miE-ty hi titmm^znibti^o z<D^m\t. ^^<^mm(Dmm\zt>rz'D 

^j:7-/n^yA^m%r^^m(D^mm'ey')i(Di^m\z^r). ^mm^m\zm 
mwo^^v'jv^mm-r^o mw(D^^mt^my'-i$'\zmm-^n. Mtt 
miiz^-Dxm^n^mtitm^nm^^mm^m^mmr^o 
mM\znoz.tiz^'DX. *^Bj(^;^^{CckoTt#e.n;^cx-^(D^*ffT'is^ffl-r 
^iyxf-i^7)i':J^)XA^miLt^rzsb\zmm^n'<^^mm^nrz^^&o'Ey')i 

y'f^cDun. ^rz\t^iEmum^^mii!,r^rc6b\z^m^ti^^>^i-)vm(Dm 
moTzibiz^m-^nn^. 

hx^^ h)vmmxtii-^n^w\^\t. mm\Hiz±mtmwvyhf)m^Lts.\^^(D 
x\ im\zBm-^nmm^nm^iy^i-)i^mm'r^o ^(D^mmzmmM 
^(D^m^Mi^^Lm^thzt^z^-Dxmfjm^n. ccDMttit>y>ii/^,wr 
^rctb\zmm-^n^T5:^^9y^(Dm^(D^m^m^'r^rzib\zmm^nn^. :i(d 



(19) 1-506206 

IIS6gtcMs$n?^iVii/^:»-;UM^i:^2(0^^ (^«Jk.«. *gi430~1450niii*5 
J;U:s^l930~1950nm{Ct>fc^X^^ 7;>^^#e>n^clN^tcMS^tlfc'> 

m^t. mzm^v^Tzit^p^omm^zmmTi'^^^^m-fu'tiyy^y:^^^^ 
^m^^xmmn^o c(D:^mt-mz. OToxgsr^tj: (i) i&mmm 

(^f?SL<«> 1100~3000nrn{Ct);^c6) , ^fc«1100~3500ninlCt)fe^ifi*^^ 
^^«j;tX35M~5000nmlC^^/i^4'fBl*^1>m^7!)^^<7)VK-:?;0^(7)^;^cf^#S^^ 



(20) 1 1 -5 0 6 2 0 6 

(2) ii^$nAcx^^ h;um^^^o#^7t^fflt.^T-!t>y;u^R?,l^L, 

^¥iis/i:(i?iiii-r§xg, (4) ^^mz^mnrzikuyto)^m^. mm 
^m^^xuMLf)^-om^t^xm. ^fect^; (5) ^m-^nrz^^m^y')i^yt^ 

^mmt^mytmz^^t^o ^<<Dmmrmmwtmm^mx'A^x$> o , 
:^mmm^xmm-^nn^m^it. Vimy ^ ^^-^mm-Dxmts&m^u. 
Hm<D^3y/^-ts-(-)v\z^'DX^m^nrz/\ny>ytii^. i^-^-ytm. v 

^o^B{c*3iiT, wcM^MJz^t. mzm^m^mom(Dmm<D^l(D^&m^ 

, *^1930~1950nm(Dl5ao^2CDMi^, -?-UT)i5«j2000~3500niii(D|5fflO|| 3 (7)idt 

^ )v^-^m-mznx^^n^)\zmM-^ri^o 
7jL-7stmw\^t(D^i5.^^mzt^m7L\t. z.(D%mtmm^mmwt 



(21) 1 1 -5 0 6 2 0 6 

r^fctbizm^^^n^o ^-:^o*ij^(cS5e$nfc^^(optrode)tt, m^nn 

nux^c^f)\ ^rc\mn\Qx^^rcmn\zm^brmmn^'t(Dm^^ 
i,t>'7.7'A^^\z^*)t^m^n^^o\z. m^^m^m^izmmt^Tztbizm 

^tb^^^nrz^m\zm-^^^xiiKi. zomm^t. mm'^mri.y^)\^^~^'^^ 
^^n^mmm^^ y ^ )v^-m'Mt^m(Dm^^<D^^\zmm^<-^mr'& 

)v^-ii\z^m^n. ^n\mwi%u\i\zxK)%m-^ntc^^(Dmmmmw. 

, m2 7^;i/^-^Si:ffii:f^fflf^^^(-' i5^^!^7^;i'^-22icp-r^^ 
-^^iCcfcDi^s^n^ck5};:S^^n;rc:PM#tt^wt-^o 112 7^ 

^^tL\ytz.^v hoa^^^ (weighting factor) trJ: 0^^^tlt#^. 



(22) iHf*¥ 1 1 -5 0 6 2 0 6 

.^^(cheniical vapor deposi tion) (CVD)fe^fj>&ffll/iT*M{3##^nt#^o W\0) 

. ioi^±<7)js^{bm(Pbs)^ai^, ii^j^A\im^ii!,i^u^)iz^mr^o i^noo 
--msoQom(D^^llm±mzt>rz'^xm^t^rztb\zm.^L\^'>l'D<DW^(Dmmmf& 

^\z^mtho 'A^^xz<Dmn\itjf^^(Dmm^^^'r^rztb\zj^m'^^m&^7 
;u3fuxA{cM$n^#^, mz. m2mti!,^mf)^^'i^ibtirc^m,t. n-o^/ 
/v'z^^)vmm^^m^^x^^izy'i^^)i{nn\z^mnn^o ^fv^Mt^n 
rcmm\t. ^mm<Dmm^m^-r^tz^\zm^^^n^-^-(^u':fu'\iy^. ^tz 

^w^rci,tmMmmmxBm^tm^)^(Dxti\z^^\zm^^mx$>^. 
momf^izt^i^x. mmmt. ^^my ^ )u^~-^^]S(DRt>f)\zMm^'f-^ 

o^&^mnmzmj^^^^rctbmfi^-^n^mvr^i'mzm^tm. z:ixmm 
^m\tjf^^0mm\z^\zmm-r^o 'A\^^xmm^mmm^ii\7u^ m^^t 
, p\i%-^'-y.mm^tii7u^fj:^)iz^m^n^o muoQ^mmom<Dmm±i^ 
\zt>rc':>xm^r^rz$t>(D^^(Dmmzi^i^xi,t. Pbse-^-xmrn^mru^ 

■/}mm-^nn^o PbSem^rU^it. m^it. MS^MULTIPLEXIRT»(Graseby 



(23) 1 1 -5 0 6 2 0 6 

Infrared, Orlando, Fla.75^?)A¥pJtb)'Ct#e>tlf#^. 

^\z^^Ln. ^r^\mm\tmm^<Dik^^^^^mm'r^r:imzmi^h,nn^ 

{tMib^n. ^Lx^^(D't^^0%^mm^'^^rcib^zmf^-^n^y ^ )^^'-^ 
m^i^zMM-^n^o 

^oy^ y^-y :^-xt^^-^n^^^<DU.mmi¥tmT5:^'^m\zr^^^WL 

■^u>x)^rz\t\i-'j^m\^ytm^m^^xmibibn^. uM^y'^-y^-x^ 
^^mA\t. ^mmmMm.ii^n^'^^^mz-^^^m^\zm^-^ntc%y7^ 
,%-x^j:,-^i^-(Y^^^n^o ±M(D^o\z. i-om\(omtm-(Dyty7-i 
n~^^mw\z:i5^zSMWiJ^ib(^tfi.ifiyt'&^M't^fcib\zm^^^o 



(24) 1 1 - 5 0 6 2 0 6 

TzT-ru^mn^t. ^fj^ )mw^^(D^Wk(DfMz7-ru^/^i;^ )v{m^m 
^m^-^nn^o 'A^^xm^m^f)^^(r>'f'y^)vmm.\t. 'r^^m\z^hxi^Wi 

'tymzmWi\zXti^ri^. '^^^uy'uty^\t. ^\!&^ntcm^\zn\.X'r 

=^^v')v!77.7)VJ^)XK^mmt^z.t\z^y). ^mmmm^w^n-r^o ^ 

m^-^ts^oizmf^-^nn^o mz. y^)v^-^wt\t. m'^^nrzmM^3^(D 
mA.\t. 'r'^^v')y^7.mi^m\^^xM^-^ti^n,±hrcm.^^m.'\L 



(25) 1 1 - 5 0 6 2 0 6 

. m (BUN) , iigK, If u ;nf >^=};tJCT;m 

X. ^^^m<Dm^tvx. 7.^^Ym\zmm-^n^^ xm^^.^^^^^^^- 



(26) i^S^ 1 1 -5 0 6 2 0 6 

, ^LTm4(7)gl5a«, *^2120~2280nniO|5H4'(7DScS^^7{)^e,, Slt^t^SM 

^iEt^rztb\z. m^^tm^o 
^mM\t. "tm^bi^f^^o^mmmm^zmLx. mm^nx^^Mmh. 



(27) 1 1 - 5 0 6 2 0 6 

'^i5Q0nni(Dm^mmr<DEm^m^^m=f-^nrco ^y^T^^y-^^ (w- 
Hg) im%mm. mm (Pbs) ^msi. ^^jsi^^m^mi^.m^M^^^ 

\m. wtt^g^(7)r«i(D«^ji/ii--xi/^;i'OiiJoi:MM#T'iiinu, 2120- 
%m'r^rc6b(Dmm&^mm^'^m\z-r^o 

^4©®Htt, *<)2120~2280nnlT®;l?>S5(l^7t?r^^:^c:o CO^mt. 



(28) !Rfg¥ 1 1 -5 0 6 2 0 6 

m^^tifco z(D:^mt, ^^(Dx^^ h)i^^rMVM^n^m. ftmmw.^ 
nmzi&mn^o 

■r)if}^<bm2(Dmmr'nibnrci^^i-)i^mv^\fr^:it\z^-DX. m^-^n 
tco ^(Dm.^x\t. ^mm.m^^^n^mxm.t>^mMiyLM\z^'DX^\^n^^n 

^mt-^n. 'tLx^-7.y-(y^jE^ntz^z^^TS'^A<Dm,mi)^^<Di/^ 



(29) 



<^^W- 1 1 -5 06 2 0 6 
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